Canadian physiotherapists are primary-contact health professionals, and many of them work with patients with musculoskeletal conditions or injuries who use non-steroidal anti-inflammatory drugs (NSAIDs). NSAIDs are one of the most commonly prescribed medications in the world and are the most frequently encountered drug agents in physiotherapy practice.^[@B1]^ Approximately 29% of Canadians use prescription NSAIDs, and many more use NSAIDs in their over-the-counter (OTC) form.^[@B2]^ Physiotherapists are often asked to recommend medications or advise on their use,^[@B3]^ and they may do so as part of an overall physiotherapy treatment plan to manage pain and control inflammation.

NSAIDs are not without their risks, however, and their use has been associated with adverse effects in healthy individuals and those with risk factors. Risks of oral NSAIDs include central nervous system (CNS) effects, such as headache and dizziness; cardiovascular events, such as myocardial infarction (MI) and ischemia; gastrointestinal (GI) and renal complications, including GI bleeding, ulcers, and renal failure; and allergic reactions.^[@B1],[@B4]^ Risks of topical NSAIDs are relatively low because of their low drug concentration; however, adverse reactions still occur, including cutaneous and gastric irritation, asthma, and renal impairments.^[@B5]^ Although information is lacking about NSAID-related deaths in Canada, a study from Spain has suggested that 15.3 deaths per 100,000 NSAID users can be attributed to NSAID use.^[@B6]^ Further research has suggested that 16,500 NSAID-related deaths occur among patients with rheumatoid arthritis or osteoarthritis every year in the United States.^[@B7]^ Research has also suggested that chronic NSAID use increases the risk of death from bleeding or perforated gastroduodenal ulcers; one systematic review concluded that, on average, 1 in 1,200 patients taking NSAIDs for at least 2 months will die from gastroduodenal complications who would not otherwise have died.^[@B8]^ Tramèr and colleagues extrapolated from this to estimate that approximately 2,000 deaths each year occur in the United Kingdom alone. Even short-term use of NSAIDs has been associated with an increased risk of death and recurrent MI in patients who have already experienced an MI.^[@B9]^

Although OTC NSAIDs are usually used at a lower dose than prescription NSAIDs and are intended to be used for shorter periods, no medicine is without risk to the user. Furthermore, physiotherapists who provide NSAID advice or use NSAIDs with patients may be at risk of medico-legal action should a safety incident occur.

To date, we can find no evidence in the literature of any investigation into Canadian physiotherapists\' knowledge or use of NSAIDs in practice. In other countries, studies have revealed the need for physiotherapists to be educated in the medication\'s mechanism of action, dosage, adverse effects, risk factors, and contraindications.^[@B3],[@B10]--[@B16]^ In Canada, the legislation governing physiotherapists varies among provinces. For this reason, we conducted an Ontario-specific study to investigate knowledge and use of, and attitudes toward, NSAIDs in physiotherapy practice and identify whether there is a need for Ontario physiotherapists to receive education specifically about NSAIDs.

To be consistent with other research findings,^[@B14]^ we hypothesized that physiotherapists who recommend NSAIDs would demonstrate greater knowledge of NSAIDs than those who do not recommend NSAIDs. We further hypothesized that physiotherapists who recommend NSAIDs would report sufficient knowledge to do so safely and would demonstrate greater knowledge of the relevant legislation.

Although researchers outside Canada have not found an association between physiotherapists\' years of experience and practice behaviour, we hypothesized that those with greater experience would be more likely to recommend NSAIDs than would novice physiotherapists. We further hypothesized that physiotherapists in private practice would be more likely to recommend NSAIDs than those in other practice settings because NSAID use is prevalent in the orthopaedic outpatient population.^[@B17]^

Methods
=======

The Queen\'s University Health Sciences Research Ethics Board granted approval for the study.

Survey instrument
-----------------

Grimmer and colleagues\'^[@B10]^ questionnaire, used by researchers investigating physiotherapists\' knowledge and use of medications in other countries,^[@B11]--[@B16]^ was adapted for this study and was tested for face, content, and construct validity by a team of five physiotherapists using an iterative process. Team members were asked to comment on usability, omissions, and ease of completion, and their feedback resulted in changes to question wording, other content, and layout. Questions were designed to identify respondents\' knowledge, including where and how to obtain NSAIDs, conditions for which NSAIDs are appropriate, common adverse reactions to NSAIDs, drugs with which NSAIDs interact, and conditions for which NSAIDs may be contraindicated. Questions also addressed knowledge of the relevant legislation, use of NSAIDs in practice, and attitudes toward NSAIDs. Questions about the legislation were reviewed by a representative of the College of Physiotherapists of Ontario (CPO), the provincial regulatory body, and on the basis of this feedback, changes were made to the wording and content of our survey to reduce potential misinterpretation by respondents (see [Appendix 1](#APP1){ref-type="app"}). The survey was mounted as a self-administered questionnaire using FluidSurveys (Fluidware, Ottawa, ON).

Participants
------------

The invitation to participate was sent to all members of the Ontario Physiotherapy Association (OPA), the professional association representing Ontario physiotherapists, in April 2014 using the Canadian Physiotherapy Association\'s email platform. At that time, the convenience population represented approximately 4,400 physiotherapists.^[@B18]^

Inclusion criteria restricted participation to physiotherapists in active practice who had access to a computer and email. Physiotherapists who self-identified as eligible and interested in participating were asked to access the survey using a hyperlink included in the invitation.

Data analysis
-------------

Descriptive statistics were used to analyze the data. The frequency of response to each question, as a percentage of the total number of responses, was analyzed and described by count and proportion. Where respondents could list multiple responses, and when analyzing open-ended textual responses, the principal investigator categorized the responses and analyzed the data as a percentage of the total number of responses.

When inferential statistical analysis was warranted, cell counts were examined. If any cell count was 5 or less, categories were collapsed until either there were no cell counts of 5 or less or the table was reduced to a 2×2 table; in practice, this always led to 2×2 tables, which were analyzed with Fisher\'s exact tests to examine significance. When all cell counts were more than 5, χ^2^ was used to examine proportions. Alpha was set at 0.05 to accept or reject the null hypotheses regarding differences in proportion among categories of responses, except when we set them lower to account for multiple comparisons (see Results). All statistical analyses were conducted using algorithms in Microsoft Excel, except Fisher\'s exact tests, which were calculated using an online calculator.^[@B19]^

Results
=======

Response to survey and subject demographics
-------------------------------------------

A total of 294 physiotherapists responded to at least one question on the survey, representing a 6.7% response rate. More than half of those who initiated the survey (57.8%) completed all questions, with the remaining physiotherapists responding to at least one survey question. Most respondents had more than 15 years of experience (61.9%) and held a bachelor\'s degree as their entry-level physiotherapy qualification (63.3%).

Non-steroidal anti-inflammatory drug use
----------------------------------------

Fifty percent of respondents who completed all survey questions (*n*=140 of 280) reported recommending NSAIDs to their patients. Of those, 88.3% and 79.3% recommend OTC oral and topical NSAIDs, respectively, and 19.3% and 13.8% recommend prescription oral and topical NSAIDs, respectively.

Most respondents who recommend NSAIDs reported that they commonly advise their patients to consult a pharmacist (91.7%) or general or medical practitioner (87.2%). Many also provide warnings or advice as well as information on indications, precautions, contraindications, and side effects. Less commonly, they reported discussing dosage, drug interactions, and brand names (see [Figure 1](#F1){ref-type="fig"}). Of the respondents who recommend NSAIDs, 75.2% reported that they record these discussions in a patient\'s clinical record. Figure 1Information included in NSAID discussions.Note: The numbers above the bars indicate the number of respondents who answered yes to including this topic when discussing NSAIDs with patients, followed in parentheses by the total sample size for each question.NSAIDs=non-steroidal anti-inflammatory drugs.

NSAID knowledge
---------------

Respondents demonstrated variable knowledge of where and how to obtain NSAIDs. Only 2.8% (*n*=3 of 107) of respondents who recommend NSAIDs correctly identified the point of access for all 10 NSAIDs listed. This percentage was not significantly different from that of the respondents who do not recommend NSAIDs; of those, 0.9% answered correctly (*n*=1 of 112, *p*=0.36). Most respondents who recommend NSAIDs (63.6%, *n*=68 of 107) were incorrect about, or did not know at all, where or how to obtain 5 or more NSAIDs, with 4.7% (*n*=5 of 107) incorrect or unsure of where or how to obtain all 10. Note that results are based on 10 NSAIDs rather than the 13 listed in the survey because 2 of the NSAIDs were identified by drug names not commonly available in Canada, and a third is commonly available in both OTC and prescription forms. Of the 10 NSAIDs considered, 4 require a doctor\'s prescription (celecoxib \[Celebrex\], diclofenac \[Voltaren\] tablets, ketorolac \[Toradol\], and meloxicam \[Mobicox\]), and the remainder can be accessed at retail locations without a pharmacy.

Respondents were asked to list conditions for which NSAIDs are appropriate, conditions for which NSAIDs may be contraindicated, common adverse reactions to oral and topical NSAIDs, and drugs with which NSAIDs interact. Most respondents who recommend NSAIDs were able to list at least one correct response for all categories, and many respondents who do not recommend NSAIDs were also able to do so (see [Table 1](#T1){ref-type="table"}). Table 1Physiotherapists\' Knowledge of NSAIDsNo. (%) of respondentsFindingsRecommend\
NSAIDsDo not\
recommend NSAIDsTotalConditions for which NSAIDs may be indicated (*n*=178) All correct79 (84.0)64 (76.2)143 (80.3) Partially correct15 (16.0)7 (8.3)22 (12.4) Don\'t know/did not respond0 (0.0)13 (15.5)13 (7.3)Conditions for which NSAIDs may be contraindicated (*n*=176) All correct61 (65.6)35 (42.2)96 (54.5) Partially correct18 (19.4)23 (27.7)41 (23.3) Don\'t know/did not respond14 (15.1)25 (30.1)39 (22.2)Adverse reactions to oral NSAIDs (*n*=175) All correct78 (84.8)55 (66.3)133 (76.0) Partially correct2 (2.2)1 (1.2)3 (1.7) Don\'t know/did not respond12 (13.0)27 (32.5)39 (22.3)Adverse reactions to topical NSAIDs (*n*=175) All correct63 (68.5)44 (53.0)107 (61.1) Partially correct0 (0.0)0 (0.0)0 (0.0) Don\'t know/did not respond29 (31.5)39 (47.0)68 (38.9)Drugs with which NSAIDs may interact (*n*=176) All correct34 (36.2)14 (17.1)48 (27.3) Partially correct31 (33.0)19 (23. 1)50 (28.4) Don\'t know/did not respond29 (30.8)49 (59.8)78 (44.3)[^3][^4]

When respondents were asked to list three conditions for which NSAIDs were appropriate, the most common correct responses were inflammation (31.8%), minor musculoskeletal trauma (20.5%), arthritis (19.5%), and pain (17%); when asked to list three conditions for which NSAID use may be contraindicated, the most common correct responses were ulcers (17.9%), GI conditions (12.2%), kidney disorders (9.5%), defects of coagulation (9.5%), and cardiovascular conditions (9.2%). The majority of respondents who recommend NSAIDs demonstrated good knowledge in these areas; 84.0% (*n*=79 of 94) correctly identified three conditions for which NSAIDs are indicated, and 65.6% (*n*=61 of 93) correctly identified three conditions for which NSAID use may be contraindicated. The corresponding values for respondents who do not recommend NSAIDs were 76.2% (*n*=64 of 84) and 42.2% (*n*=35 of 83), respectively (see [Table 1](#T1){ref-type="table"}). When we analyzed responses to the question about indications, "all correct" was collapsed into "partially correct" for the Fisher\'s exact test because respondents who recommend NSAIDs may recommend them for only one condition. The 2×2 table for the Fisher\'s exact test about indications was therefore composed of \[94 (i.e., 79+15), 0, 71 (i.e., 64+7), 13\] (see [Table 1](#T1){ref-type="table"}, top section) to determine whether respondents who recommend NSAIDs were more likely to be knowledgeable about conditions for which NSAIDs may be indicated; the resulting *p* value was less than 0.001. When we analyzed responses to the question about contraindicated conditions, "partially correct" was collapsed into "don\'t know/did not respond" because, to be safe, physiotherapists should know all common contraindicated conditions. For the 2×2 table of \[61, 32 (i.e., 18+14), 35, 48 (i.e., 23+25)\] (see [Table 1](#T1){ref-type="table"}, second section), the *p* value was 0.002. Thus, respondents who recommend NSAIDs, although not perfect in their knowledge, were significantly more likely to be correct than respondents who do not recommend NSAIDs.

When respondents were asked to list adverse reactions to NSAIDs, the most common correctly reported adverse reactions to oral NSAIDs were GI disturbances (53.5%), ulcers or GI bleeds (15.4%), and cardiovascular reactions (7.5%), and the most common correctly reported adverse reaction to topical NSAIDs was skin reaction (78.9%). Many respondents who recommend NSAIDs correctly identified one or more adverse reaction to NSAIDs; 98.8% of responses listed for oral NSAIDs and 100% of responses listed for topical NSAIDs were correct. Among respondents who recommend NSAIDs, 84.8% (*n*=78 of 92) answered entirely correctly for oral NSAIDs, and 68.5% (*n*=63 of 92) did so for topical NSAIDs. The corresponding values for respondents who do not recommend NSAIDs were 66.3% (*n*=55 of 83) and 53.0% (*n*=44 of 83; see [Table 1](#T1){ref-type="table"}). For statistical analysis, "partially correct" was collapsed into "don\'t know/did not respond." For both data sets, respondents who recommend NSAIDs were significantly more likely to demonstrate correct knowledge than respondents who do not (oral NSAIDs, *p*=0.005; topical NSAIDs, *p*=0.044).

When respondents were asked to identify three drugs with which NSAIDs interact, the most common correct responses were anti-coagulants (34.5%), anti-hypertensives (27.4%), other NSAIDs (13.4%), and aspirin (7.5%). Respondents\' knowledge in this area was limited; only 36.2% (*n*=34 of 94) of respondents who recommend NSAIDs were able to correctly identify three drugs with which NSAIDs may interact. Among respondents who do not recommend NSAIDs, only 17.1% (*n*=14 of 82) were able to do the same (see [Table 1](#T1){ref-type="table"}). For statistical analysis, "partially correct" was collapsed into "don\'t know/did not respond," and the resulting Fisher\'s exact test *p* value was 0.006. Thus, although knowledge of drug interactions is far from perfect among respondents who recommend NSAIDs, it was significantly better than among those who do not.

Slightly fewer than half of respondents (42.6%, *n*=75 of 176) reported being made aware of adverse reactions to NSAIDs by at least one of their patients. The most common adverse reactions reported were GI disturbances, including stomach pain and nausea (64.0%), GI bleeds or ulcers (21.3%), and cardiovascular complications, including increased blood pressure and MI (14.7%). Only 15.7% of respondents reported having updated their NSAID knowledge in the past year. An additional 50.5% had updated their knowledge in the past 1--5 years.

Knowledge of legislation
------------------------

Most respondents, both those who recommend NSAIDs and those who do not, demonstrated incorrect or uncertain knowledge of the legislation, particularly the legislation governing advice and recommendation, sale, and use and administration of NSAIDs (see [Table 2](#T2){ref-type="table"}). The only category in which most respondents demonstrated correct knowledge was dispensing; this is the preparation and giving out of a medication to a patient, an act overseen by provincial pharmacy regulators. Table 2Physiotherapists\' Knowledge of Legislation Regarding NSAIDsNo. (%) of respondentsLegislation\
allowsLegislation\
does not allowDon\'t knowPhysiotherapists to advise on/recommend OTC NSAIDs[\*](#TF1){ref-type="table-fn"}71 (32.3)[†](#TF2){ref-type="table-fn"}97 (44.1)52 (23.6) Prescription NSAIDs[\*](#TF1){ref-type="table-fn"}9 (4.1)[†](#TF2){ref-type="table-fn"}185 (84.1)26 (11.8)Physiotherapists to dispense Oral OTC NSAIDs[\*](#TF1){ref-type="table-fn"}3 (1.4)195 (88.6)[†](#TF2){ref-type="table-fn"}22 (10.0) Oral prescription NSAIDs[\*](#TF1){ref-type="table-fn"}0 (0.0)205 (93.2)[†](#TF2){ref-type="table-fn"}15 (6.8) Topical OTC NSAIDs[\*](#TF1){ref-type="table-fn"}23 (10.5)158 (71.8)[†](#TF2){ref-type="table-fn"}39 (17.7) Topical prescription NSAIDs[‡](#TF3){ref-type="table-fn"}4 (1.8)192 (87.7)[†](#TF2){ref-type="table-fn"}23 (10.5)Physiotherapists to sell Oral OTC NSAIDs[\*](#TF1){ref-type="table-fn"}2 (0.9)[†](#TF2){ref-type="table-fn"}190 (86.4)28 (12.7) Oral prescription NSAIDs[‡](#TF3){ref-type="table-fn"}0 (0.0)199 (90.9)[†](#TF2){ref-type="table-fn"}20 (9.1) Topical OTC NSAIDs[§](#TF4){ref-type="table-fn"}18 (8.3)[†](#TF2){ref-type="table-fn"}155 (71.1)45 (20.6) Topical prescription NSAIDs[‡](#TF3){ref-type="table-fn"}3 (1.4)186 (84.9)[†](#TF2){ref-type="table-fn"}30 (13.7)Physiotherapists to administer/use in treatment Oral OTC NSAIDs[\*](#TF1){ref-type="table-fn"}3 (1.4)[†](#TF2){ref-type="table-fn"}191 (86.8)26 (11.8) Oral prescription NSAIDs[‡](#TF3){ref-type="table-fn"}2 (0.9)[†](#TF2){ref-type="table-fn"}199 (90.9)18 (8.2) Topical OTC NSAIDs[\*](#TF1){ref-type="table-fn"}59 (26.8)[†](#TF2){ref-type="table-fn"}114 (51.8)47 (21.4) Topical prescription NSAIDs[\*](#TF1){ref-type="table-fn"}49 (22.3)[†](#TF2){ref-type="table-fn"}137 (62.3)34 (15.5)[^5][^6][^7][^8][^9]

Because we also had data regarding whether respondents recommend NSAIDs, we were interested to compare their reported actions on recommending with their knowledge of the legislation on this point. Of the 71 respondents who answered that the legislation allows physiotherapists to recommend OTC NSAIDs, 51 reported recommending OTC NSAIDs to their patients, and 20 did not. Of the 149 respondents who answered either that the legislation does not permit such action or that they did not know, 56 reported recommending OTC NSAIDs to their patients, and 93 did not. The difference in proportion was highly significant (Fisher\'s exact test *p*\<0.001), indicating that although only 51 of the 107 (47.7%) respondents who recommend OTC NSAIDs correctly thought that the legislation allows it, this number is significantly higher than the 20 of 113 (17.7%) respondents who do not recommend OTC NSAIDs who were correct about the legislation. The corresponding analysis for prescription NSAIDs showed that 6.5% (*n*=7 of 107) of respondents who recommend NSAIDs correctly thought that the legislation allows it, and 1.8% (*n*=2 of 113) of respondents who do not recommend NSAIDs thought the same thing; the difference in percentages was not statistically significant.

Attitudes toward NSAIDs
-----------------------

Respondents were asked whether they believe that physiotherapists should be able to prescribe NSAIDs, an activity prohibited by the legislation governing Ontario physiotherapists. A slight majority (51.2%) did not believe that physiotherapists should be able to prescribe NSAIDs; however, 31.8% were in favour of a legislative change to allow physiotherapists to do so. The remainder of respondents did not express an opinion.

Respondents were also asked whether their current knowledge was sufficient to safely advise on the use of NSAIDs. Most respondents (82.9%) reported that their current knowledge was insufficient to safely advise on the use of prescription NSAIDs, and 50% reported insufficient knowledge to safely advise on the use of OTC NSAIDs.

When asked to summarize their attitudes toward NSAIDs in physiotherapy practice, 63.1% expressed support for NSAID use, including recommendation, use as an adjunct to treatment, and prescription. Typical comments were as follows: "NSAIDs may be a useful adjunct to conservative management of many conditions. It would be nice to be able to make recommendations where indicated without having to refer patients back to their doctor or pharmacist.Physiotherapists should be able to advise on and prescribe medications to treat conditions which are within the physiotherapy scope of practice to treat."

A minority (12.1%) were against NSAIDs in practice, with many respondents citing lack of knowledge or training. Others responded that NSAIDs were not a physiotherapist\'s responsibility. Typical comments included the following: "Not our field. There are doctors and pharmacists that have studied the subject and should be the ones giving advice.We do not possess sufficient knowledge and should remain drugless practitioners.Due to the potentially serious side effects and possible drug interactions, I do not feel that we have the proper medical/pharmaceutical background to give advice on NSAIDs."

Multiple respondents highlighted the need for further education (28.2%; 42 of 149) or regulatory oversight (6%) to incorporate NSAIDs into practice.

Respondents were asked to identify who should take responsibility for providing NSAID information to physiotherapists. Multiple answers were provided; these are listed in [Table 3](#T3){ref-type="table"}. Table 3Whose Responsibility Is It to Provide NSAID Information to Physiotherapists?Information sourceNo. (%) of\
respondents\
(*n*=170)Academic institutions121 (71.2)Physiotherapists should seek it themselves112 (65.9)Physiotherapy regulatory colleges91 (53.5)Physiotherapy conferences81 (47.6)Canadian Physiotherapy Association80 (47.1)Local pharmacists47 (27.6)General practitioners (i.e., medical practitioners, physicians)31 (18.2)Drug companies26 (15.3)Other18 (10.6)

Associations between practice behaviour and practitioner features
-----------------------------------------------------------------

We examined whether there was any relationship between demographic variables, including years of experience, practice setting, and practice behaviour. No statistically significant relationship was found in a χ^2^ analysis between practice behaviour (recommending or not recommending NSAIDs) and years of experience. When examining whether practice setting was associated with practice behaviour, several frequency counts were less than 5, rendering a χ^2^ invalid. Therefore, counts for respondents in each setting were compared against total counts for respondents in all other settings in a series of six 2×2 tables, evaluated with Fisher\'s exact tests. To reduce the chances of a type I error, only *p*s\<0.0083 (0.05/6) were considered significant. Respondents working in a hospital inpatient setting were significantly less likely than others to recommend NSAIDs (*p*=0.007), and physiotherapists working in private practice were significantly more likely (*p*=0.006) than others to recommend NSAIDs.

We also examined the association between a physiotherapist\'s recommendation practice and his or her belief that he or she is sufficiently knowledgeable to recommend OTC NSAIDs safely; 170 respondents answered both questions. Surprisingly, fewer than two-thirds of respondents who reported recommending OTC NSAIDs (58.2%; *n*=53 of 91) answered yes to the question of whether their knowledge was sufficient to do so. However, this was significantly higher than the percentage of respondents who do not recommend OTC NSAIDs and who answered yes to this question (21.5%; *n*=17 of 79, Fisher\'s exact test, *p*\<0.001). Nevertheless, physiotherapists are self-regulated professionals who are expected by their regulatory college and the public to practise in a safe manner. As such, one would expect all physiotherapists who recommend NSAIDs to report that they have sufficient knowledge to do so safely. Therefore, a Fisher\'s exact test was conducted, comparing a distribution of theoretical public safety, wherein all physiotherapists who recommend NSAIDs would also believe that their knowledge is sufficient to advise patients on the safe use of OTC NSAIDs. The resulting *p* value was highly significant (\<0.001), indicating that the proportion is significantly lower than one would expect if physiotherapists were behaving competently.

Discussion
==========

This study identified that many Ontario physiotherapists who participated in this survey do not have comprehensive knowledge about commonly used NSAIDs. Consistent with previous findings, respondents who recommend NSAIDs were more likely to demonstrate correct knowledge about appropriate NSAID use than those who do not recommend NSAIDs.^[@B13]^ However, even in this subset of respondents, knowledge was inconsistent. Although those who recommend NSAIDs demonstrated good knowledge of indications and conditions for which NSAIDs may be contraindicated, knowledge in all other areas was variable.

Although respondents who recommend NSAIDs were able to accurately list adverse reactions to NSAIDs, the majority (81.5%) demonstrated knowledge of oral NSAIDs that was limited to GI issues, ulcers, or bleeding. Few (26.1%) demonstrated knowledge of cardiovascular, CNS, allergic, or renal complications. This is consistent with previous findings.^[@B10],[@B13],[@B16]^ It is also consistent with research related to patient education by physicians and pharmacists, which found that most patients who were prescribed NSAIDs reported higher rates of counselling on GI risk and comparatively lower rates of counselling on heart attack risk.^[@B20]^

Most respondents who recommend NSAIDs identified skin reactions as an adverse reaction to topical NSAIDs (65.2%); however, only 6.5% demonstrated knowledge of GI disturbance, ulcers, or bleeding, and even fewer demonstrated knowledge of cardiovascular reactions (2.2%). Side effects of oral and topical NSAIDs are almost identical;^[@B4]^ thus, one would expect respondents to have identified the same adverse reactions for both. However, not only did fewer physiotherapists respond when asked about side effects of topical NSAIDs, but also very few of them were able to identify issues other than skin reactions. This is consistent with previous research, which found that respondents listed rashes, itching, and burns as the most common risks associated with use of topical medications.^[@B15]^

Respondents who recommend NSAIDs were more confident in their ability to recommend NSAIDs safely than those who do not recommend NSAIDs. This finding may reflect the self-regulated nature of the profession, whereby physiotherapists work within their legislated scope of practice, considering their own knowledge, skills, and abilities and respecting patient safety. However, many respondents who recommend NSAIDs (41.7%; 38 of 91) continue to do so despite being uncertain of the sufficiency of their knowledge or reporting that their knowledge is insufficient. This is consistent with previous findings.^[@B10],[@B16]^

In addition, more than half of the respondents who recommend NSAIDs are doing so despite being unsure of the legislative constraints (27.1%) or in the belief that the legislation prohibits physiotherapists from recommending NSAIDs (25.2%). Previous studies have also identified a need for physiotherapists to be educated about the relevant legislation.^[@B10],[@B15],[@B16]^

Although Ontario legislation does not prohibit recommending OTC NSAIDs, only half of the respondents recommend NSAIDs to their patients. This result suggests that their recommendation practice is somewhat more conservative than that of physiotherapists in other countries, where studies have identified that between 55% and 100% of respondents recommend NSAIDs.^[@B10],[@B11],[@B13]^

Most respondents who recommend NSAIDs also tend to advise their patients to consult a pharmacist or medical practitioner, both appropriately positioned to provide advice about medication. Thus, although a physiotherapist may not identify all issues of concern with respect to NSAID use, a patient who elects to follow up with a pharmacist or medical practitioner before using NSAIDs should be relatively safe from adverse consequences or should know what to do should they occur.

However, recommending that a patient consult a pharmacist or medical practitioner does not safeguard a physiotherapist from possible medico-legal liability issues. As primary-contact health care professionals, physiotherapists are often asked by their patients to comment on medication.^[@B3]^ NSAIDs, particularly OTC NSAIDs, may be viewed as a relatively safe category of medication to discuss because they are so commonly used and available. Patients may not have access to other practitioners, such as pharmacists or medical practitioners, or they may elect to rely solely on physiotherapists\' counsel because they view them as duly qualified professionals with expertise in this area.^[@B10]^ Furthermore, although previous studies have identified incidence ranging from 0%^[@B16]^ to 80%^[@B10]^ for physiotherapists\' knowledge of their patients having had adverse reactions to NSAIDs, almost half of the respondents to this survey reported being aware that at least one of their patients had experienced an adverse reaction to NSAIDs.

Previous studies have not identified^[@B3]^ or investigated^[@B10]--[@B16]^ a connection between practice setting and behaviour with respect to physiotherapists recommending NSAIDs. However, this study indicates that respondent physiotherapists working in a hospital inpatient setting are less likely, and those in private practice more likely, than others to recommend NSAIDs. This may be because patients seen in private practice commonly seek treatment of conditions for which NSAID use is indicated (e.g., minor musculoskeletal trauma or a condition with associated pain or inflammation). It may also reflect the direct-access nature of the patient--practitioner interaction, whereby the private practice physiotherapist may be the patient\'s primary or sole caregiver and may thus be the patient\'s main source of medical information. Patients in hospital, however, may have greater access to additional health care providers, including physicians, nurses, and pharmacists.

Although half of the respondents to this survey recommend NSAIDs, not all record their discussions in the patient\'s clinical record. This is comparable to the finding of Grimmer and colleagues^[@B10]^ that 65% of respondents recorded NSAID discussions in patient notes. Full and accurate documentation is essential to facilitate appropriate legal defence should a claim be made against a physiotherapist.^[@B21]^ To enhance patient safety, and from a legal perspective, it is perhaps desirable that physiotherapists be discouraged from giving advice to patients on NSAID use unless they are certain that their knowledge is adequate and they are prepared to document these discussions appropriately in patient records.

Limitations
===========

Limitations to this study include representativeness, generalizability, and the survey instrument itself. The survey was a modification of a previously validated and published questionnaire and was pilot tested with physiotherapists representing a variety of practice settings. However, there is always the possibility that some questions remained ambiguous or were misinterpreted, particularly those concerning the relevant legislation. Questions about the legislation were reviewed by a CPO representative, and the activities they described were phrased to align with terms used in the Ontario legislation and in documentation available from the Canadian Alliance of Physiotherapy Regulators. Despite these efforts, the high number of respondents who answered incorrectly or indicated that they did not know the correct response for one or more questions suggests that certain questions may have been misinterpreted. Furthermore, several survey questions, including those about recommendation practice and information included in NSAID discussions, required the respondent to self-report practice behaviour. A discrepancy between self-reported and actual practice behaviour may influence the validity of conclusions drawn from self-reported responses.

The length of the survey and complexity of the questions may have been an impediment because just fewer than half of those who initiated the survey withdrew. An overall response rate of 6.7%, with a 3.9% response rate for fully completed surveys, was achieved. Previous studies have achieved more robust response rates; however, the number of respondents to this study is consistent with other research in the field.^[@B10],[@B13]--[@B16]^

Selection bias was introduced by targeting members of OPA, who represent approximately 60% of all registered physiotherapists in Ontario. Physiotherapists who are members of their professional association may differ from non-member physiotherapists in a variety of ways, including their commitment to professional development and clinical best practices. In addition, the survey was sent only to those with accurate email addresses. Because most registered physiotherapists in Ontario are OPA members and much of the communication between OPA and its members is conducted electronically, the impact of this bias is expected to be minimal.

The respondents self-selected when choosing to complete the questionnaire, and as a result, they may have had a particular interest in this topic. Thus, the results must be interpreted with caution because the respondents may not represent the knowledge, behaviour, and attitudes of the general Ontario physiotherapist population or that in other jurisdictions. Moreover, if the sample had been larger and random rather than self-selected, it would have been valid to construct CIs around the proportions; this would have provided greater interpretability of the results.

Despite these limitations, however, the respondents to this survey represent a wide range of experience and all major areas of clinical practice in Ontario. We believe that the survey sample provides insight into the needs of physiotherapists in a range of practice settings. Furthermore, there was a very even split between respondents who do and do not recommend NSAIDs, allowing statistical analysis of both groups.

The responses provided information on issues that should be addressed in educational and professional development programmes, including education on medication-related factors and legislation. The respondents indicated that this information should be made available by academic institutions, regulatory bodies, conferences, and the professional association, among others. Thus, this study suggests a need for these organizations to offer regular publications, educational presentations, and practice updates on the appropriate use of NSAIDs, including strategies to communicate the appropriate knowledge to influence practice and effect optimal patient care and outcomes.

This research was limited by sample size; therefore, it is recommended that a similar study be replicated in Ontario, with a larger, more representative sample to allow the results to be better generalized. Because this research provided information only on Ontario physiotherapy practice, it is also recommended that similar research be undertaken to identify the knowledge and practice patterns of physiotherapists throughout the rest of Canada as well as educational requirements on the best use of NSAIDs.

Conclusion
==========

Many Ontario physiotherapists who responded to this survey provide advice about NSAIDs to their patients. Almost half of the respondents who recommend NSAIDs are doing so despite being uncertain of the sufficiency of their knowledge or reporting that their knowledge is insufficient. According to the principle of self-regulation, physiotherapists are expected to practise within the sphere of their competence; as a result, this finding has implications for professional practice. Given that most of those surveyed also demonstrated a variable understanding of the legislation and medication-related factors, this study identified a need for physiotherapists to be educated in these areas. Physiotherapists treating patients who may inquire about NSAIDs should access and incorporate into their practice up-to-date and comprehensive information on appropriate NSAID use, particularly side effects, contraindications, and drug interactions. Physiotherapists should also inform themselves about legislative restrictions with respect to medications and should recognize the importance of keeping comprehensive patient records. These efforts should assist those physiotherapists who incorporate medications into their practice to do so in a manner that is evidence based, safe, and in keeping with regulatory boundaries.

Key Messages
============

What is already known on this topic
-----------------------------------

Researchers in several countries have identified that many physiotherapists lack comprehensive knowledge about NSAIDs, and many also believe that their knowledge is insufficient to safely advise on or recommend NSAIDs. However, patients are asking questions about medications, and physiotherapists are frequently responding. A lack of thorough knowledge of the risks and contraindications has implications for patient safety.

What this study adds
--------------------

To our knowledge, this is the first study to evaluate Canadian physiotherapists\' current knowledge and use of, and attitudes toward, NSAIDs. The results suggest that many Ontario physiotherapists who participated in this survey recommend NSAIDs to their patients, despite having a variable understanding of the legislation and medication-related factors. Our study adds to and complements previous reports on physiotherapists\' knowledge of and behaviour regarding NSAIDs.

OTC NSAIDs in practice

Over-the-counter non-steroidal anti-inflammatory drugs in practice: a survey of Ontario physiotherapists\' knowledge, use and attitudes

Demographics
============

Please select the appropriate response

Question 1

Where is your primary place of employment? □Hospital inpatients□Private practice□Hospital outpatients□Visiting agency/business or home care□Long-term care facility/Seniors residence/Retirement home□Other *(please specify)* \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 2

How many years of experience do you have as a physiotherapist? □\<1--5□6--10□11--15□16--20□21--25□26+

Question 3

What is your entry-level physiotherapy qualification? □Diploma□Bachelor\'s degree□Master\'s degree□Doctoral degree

Question 4

Did your entry-level physiotherapy program include education on non-steroidal anti-inflammatory drugs (NSAIDs)? □Yes□No□Don\'t recall

Question 5

When did you last update your knowledge of NSAIDs? □Never (branches to "Current Practice")□1--5 years□5--10 years□\<1 year□\>10 years

Question 6

Did you actively seek out this information? □Yes□No

Question 7

How did you obtain this information?

*(Please select as many as you require)* □Via another physiotherapist□Journal (academic) article(s)□Direct from drug companies□General medical practitioner□Via the College of Physiotherapists of Ontario□Local pharmacist□Via Canadian Physiotherapy Association□Compendium of Pharmaceuticals and Specialties (CPS)□Academic institution (e.g.: university)□Advertising campaign□Via Health Canada□Alliance of Physiotherapy Regulators□Via Internet search□Other, please specify... \_\_\_\_\_\_\_\_\_\_\_\_

Current Practice
================

Question 1

Does your practice/place of employment have a policy regarding physiotherapists recommending NSAIDs to patients? □Yes□No□Don\'t know

***If Yes*** -- Do you follow this policy? □Yes□No

***If No or Don\'t know*** -- Do you think such a policy would be beneficial? □Yes□No□Don\'t know

Question 2

Do you recommend NSAIDs to your patients? □Yes□No (If no, branches to Question 7)

***If Yes*** -- select as many as are appropriate to your practice □Over-the-counter oral medication□Over-the-counter topical medication□Prescription oral medication□Prescription topical medication

Question 3

Do your recommendations on the use of NSAIDs include? *(select as many as are appropriate)*

 Warnings/advice Yes □ No □

 Indications Yes □ No □

 Precautions Yes □ No □

 Contraindications Yes □ No □

 Drug interactions Yes □ No □

 Potential side effects Yes □ No □

 Dosage Yes □ No □

 Brand names Yes □ No □

Question 4

When recommending NSAIDs do you advise your patients to:

Consult a pharmacist

Yes □ No □

Consult a GP or other medical practitioner

Yes □ No □

Question 5

Which NSAIDs do you usually recommend?

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 6

Do you record any discussions on medications in your clinical records?

Yes □ No □

Question 7

Which of the following sources have you used in **the past 6 months** to find out about NSAIDs? *(Please select as many as you require)* □Current CPS□Drug company information□Drug company studies□Internet sources on drugs□Medical practitioner□Pharmacists□Research papers□Instructions on packets□Other, please specify... \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_□None

Current Knowledge
=================

Question 1

Where are the following medications obtained? *(Please select the most appropriate option for each product)* Retail locations\
WITHOUT A\
PHARMACY\
(e.g., corner store)OVER THE COUNTER\
at retail locations\
WITH PHARMACY\
(e.g., Walmart) or PHARMACYVIA PHARMACIST\
at retail locations\
WITH PHARMACY\
(e.g., Walmart)\
or PHARMACYDoctor\'s\
prescriptionDon\'t knowIndocid□□□□□Aspirin□□□□□Voltaren Gel□□□□□Celebrex□□□□□Advil□□□□□Voltaren tablets□□□□□Ansaid□□□□□Toradol□□□□□Anacin□□□□□Motrin□□□□□Mobicox□□□□□Aleve□□□□□Robaxisal□□□□□

Question 2

List the risks that you know are associated with the use of **oral NSAIDs**:

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 3

List the risks that you know are associated with the use of **topical NSAIDs**:

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 4

Ontario legislation allows: *(Please select the appropriate response)*

Physiotherapists to advise on / recommend:

OTC NSAIDs

Yes □ No □ Don\'t know

Prescription NSAIDs

Yes □ No □ Don\'t know

Physiotherapists to dispense (i.e.: to prepare and give out):

Oral OTC NSAIDs

Yes □ No □ Don\'t know

Oral prescription NSAIDs

Yes □ No □ Don\'t know

Topical OTC NSAIDs

Yes □ No □ Don\'t know

Topical prescription NSAIDs

Yes □ No □ Don\'t know

Physiotherapists to sell:

Oral OTC NSAIDs

Yes □ No □ Don\'t know

Oral prescription NSAIDs

Yes □ No □ Don\'t know

Topical OTC NSAIDs

Yes □ No □ Don\'t know

Topical prescription NSAIDs

Yes □ No □ Don\'t know

Physiotherapists to administer/use the following in patient treatment:

Oral OTC NSAIDs

Yes □ No □ Don\'t know

Oral prescription NSAIDs

Yes □ No □ Don\'t know

Topical OTC NSAIDs

Yes □ No □ Don\'t know

Topical prescription NSAIDs

Yes □ No □ Don\'t know

Physiotherapists to prescribe NSAIDs

Yes □ No □ Don\'t know

Question 5

List three conditions for which NSAIDs are appropriate as part of management

1\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

2\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

3\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 6

List three common drugs with which NSAIDs interact

1\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

2\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

3\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 7

List three conditions for which NSAIDs may be contraindicated

1\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

2\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

3\. \_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 8

List common adverse reactions to oral NSAIDs:

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 9

List common adverse reactions to topical NSAIDs:

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 10

Do you know of any of your patients having had adverse reactions to NSAIDs?

Yes □ No □

***If Yes*** -- briefly describe:

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Your views on NSAIDs

Question 1

Do you believe that:

Physiotherapists should be able to prescribe NSAIDs

Yes □ No □ Don\'t know

Your current knowledge is sufficient to allow you to advise patients on safe use of OTC NSAIDs?

Yes □ No □ Don\'t know

Your current knowledge is sufficient to allow you to advise patients on safe use of prescription NSAIDs?

Yes □ No □ Don\'t know

Question 2

Whose responsibility do you think it is to provide information on NSAIDs to physiotherapists? *(Select as many as you wish)* □Physiotherapists should seek it themselves□Drug companies□Physiotherapy Regulatory Colleges□Canadian Physiotherapy Association□Local pharmacists□General practitioners□Academic institutions (e.g.: School of Physiotherapy/Pharmacy in a university)□Physiotherapy conferences□Other, please specify... \_\_\_\_\_\_\_\_\_\_\_\_\_\_

Question 3

Could you summarize your attitude toward the place of NSAIDs in physiotherapist practice?

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Thank you for taking the time to complete this questionnaire.
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